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PBDI14
Diversity Of Fusarium Species Associated With Ear Rot
Of Corn In Indonesia And Malaysia

a M. N. Nur Ain lzzati, MLZ., Nor Azliza, L,
Nik Mohd Izham, M.N. & Salleh, B.
School of Biological Science, Universiti Sains Malaysia,
11800 Minden, Pulau Pinang.

INTRODUCTION
Fusarium ear rot is the most common fungal disease on corn ears and occurs world
wide. It is caused by several species of Fusarium. F. verticillioides, formerly known as F.
moniliforme, the weleomoroph state of Gibberella fujikurol are the most frequently occurring
species, Some other species, such as F. proliferatum, and F. graminearum (G. zeae) are
much less frequent causing ear rots of com. However, the latter species occurs frequently in
Europe and America (Summerell ef al., 2003).

Symptoms of Fusarium ear rots are white to pink- or salmon-colored mold, beginning
anywhere on the ear or scattered throughout, Often the decay begins with insect-damaged
kernels. Usually it does not involve the whole ear. Infected kernels are often tan or brown, or
have white streaks (McGee, 1988).

So far, the research on the com ear rot diseases has been carried out intensively in the
temperate countries but not in the tropical countrics, including Indonesia and Malaysia. It has
been reported that there are four species Fusarium (F. graminearum, F. proliferatum, F.
subglutinans and F.verticillioides) cause car rots on corn (McGee, 1988).

The climate is the important factor that ipfluences the growth and spread of Fusarium.
Usually, the number of Fusarium species in the tropical regions is higher than that in the
temperate region and the disease implicated by this fungus is also more severe (Leslie and
Summerell, 2005; Leslie ef al., 2003). Because of differences in geography and climate
between the temperate and tropical regions, we studied the diversity of species Fusarium
associated with ear rots of corn in Indonesia and Malaysia. To distinguish Fusarium species,
morphological characteristics are the basic criteria used for dentification (Leslic &
Summerell, 2005; Burgess er al., 1994),

MATERIALS AND METHODS
Corn samples

A total of 85 samples of visibly Fusarium-infected com ecars were collected at
different localities in Indonesia and Malaysia (Tabel 1).

Isolation and Culture of Fusarium Sp.

Visibly Fusarium-infected com kernels showing typical ear rot symptoms werc
surface sterilized in a 1% aqueus solution of sodium hypochlorite {(NaOC1) for 1 min, rinsed
with several changes of sterile water, placed on semi-selective medium, peptone
pentachloronitrobenzene agar (PPA) and incubated at room temperature for 5 - 7 days. To
obtain pure cultures, Fusarium isolates were single-spored on water agar (WA) plates by
streaking a conidial suspension with a concentration equivalent to 1-10 conidia in a water
film of a wire loop, viewed under a low power objective of a compound microscope. The
plates were incubated at room temperature for 18 - 24 hr and examined by using a dissecting
microscope. A single germinated conidium was removed on square agar by using a transfer
needle onto a PDA plate (Booth, 1977; Burgess, ef al., 1994; Leslie, er al., 2005).

Species Identification of Fusarium isolates

422
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To observe the morphological characteristics, single-spore cultures of Fusarium spp.
were grown on Camation Leaf-piece Agar (CLA) for 6 — 10 days (Fisher ef al., 1982,
However, to observe the pigmentations and the growth rates, the cultures were grown os
PDA plates for 5 days (Burgess er al., 1994: Leslic and Summerell, 2005). Then, Fusariums
isolates were morphologically identified into spesies level.

RESULTS AND DISCUSSION

A total of 85 isolates of Fusarium were obtained from comn cars showing typical cors
ear rot symptoms from fields in Indonesia and Malaysia, and identified morphologically inte
12 species i.c. . verticillioides (21 isolates, 24.7%), F. graminearum (15 isolates, 17.6%). F
proliferatum (15 isolates, 17.6%), F.  semitectum (15 isolates, 17.6%), F. mvgamai (%
isolates, 9.4 %), F. solani (4 isolates , 4.7%), F. fujikuroi (4 isolates, 4.7%), F. OXVSporm |
2 isolates, 2.3%), F. pseudoanthophilum (2 isolates, 2.3%), F. sacchari ( 1 isolate, 1.2 ®si
F. thapsinum (1 isolate, 1.2%), and F. chlamysoporum (1 isolate, 1.2 %) (Table 1). High
numbers of Fusarium species were recovered, because the isolutes were collected from
infected coms in tropical region. According 10 Leslie ef al. (2005), Fusarium in the tropics
are quite diverse in terms of numbers of species, distribution, host range and virulence
compared to those in the temperate region.

F. verticillioides was the dominant species recovered from com car rot collected
followed by F. graminearum, F. proliferatum and F. semitectum. Both F. verticillioides and
F. proliferatum were well distributed. However F. gramineariom only was recovered in Agam
Regency, 800 m above sea level. It means, F. graminearum can grow well in low teperature
regions. According to Leslie er al. (2005), F. verticillioides and F. proliferatum are the moss
frequently found on corn throughout the world whenever maize is cultivated. The statements
are also corfirmed by Silva er al. (2007) that F. verricillivides were found in five provinces =
Equador, however, F. graminearum only was found in one province. F. gramincarsm
(Miller, 2001) grows well only between 26 and 28°C and this temperature are almost similsr
to this in Agam Regency. *

Only a few isolates of F. fujikuroi, F. solani, F. thapsinum, F. sacchari and F
pseudoanthophilum, F. oxyvsporum, and F. chlamydosporum were recovered. Although F
Sujikuroi, F. thapsinum, F. sacchari and F. psendoanthophilum have been reported on com.
they are not the primary pathogens. Also, F. solani and F. axvsporum are not the pathogens
on corn, but on vegetables and other crops. F. semitectum and F. chlamydosporum are well-
known saprophyte. However, to confirm that these Fusarium species are not pathogens, the
pathogenicity test is being carried out in the greenhouse.

423
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Eighty five isolates of Fusarium obtained from comn with ear rot symptoms collected
from fields in Indonesia and Malaysia were identified morphologically into 12 species 1e. .
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verticillioides (21 isolates, 24.7%). F. graminearum (15 isolates, 17.6 %), I, proliferatum (15
isolates, 17.6%), F. semitectum (15 isolates, 17.6%), F. nygamai (8 isolates, 9.4 ). F
solani (4 isolates , 4.7%), F. fujikuroi (4 isolates, 4.7%), F. oxvsporum ( 2 isolates, 2.3%.
F. psendoanthophilum (2 isolates, 2.3%), F. sacchari ( 1 isolate, 1.2%), F. thapsinum ()
isolate, 1.2%), and F. chlamysoporum (1 isolate, 1.2%). F. verticillioides and F
proliferatum were well distributed. However, £, graminearum only was found in cooler
climate ie. Agam Regency, Indonesia. Some of the species ie. F semitectum, F
clamydosporum, F. solani and F. oxysporum have never been reported from corn ear rots
both in Indonesia and Malaysia.

ACKNOWLEDGEMENT
We thank Mr. Mohd Kamaruddin Mohd Maidin for technical assistance. The expences were
supported by RU Grants No, 1001/PBIOLOGI/S1 1009

REFERENCES
Booth C. (1977). Fusarium : Laboratory Guide to the Identification of the Major Species
CMI,
Kew, Surrey, England.

Burgess L. W., Summerell B. A., Bullock S., Goit K. P.and Backhouse D. (1994,

Labaratory
Manual for Fusarium Research, Department of Crop Sciences, University of Sydnes

and
Royal Botanic Gardens, Sydney,

Cotton T. K. and Munkvold G. P, (1998). Survival of Fusarium moniliforme, Fusariems
proliferatum, and Fusarivum subglutinans in maize stalk residues. Phytopathology. 8%
550-555,

Fisher N, |, Burgess L. W., Toussoun T.A’ and Nelson P. E. (1982). Comnation leaves as &
substrate and for preserving cultures of Fusarium species. Phytopathology, 72: 151-
153,

Kedera C. J., Plattner R. D. and Desjardins A, E. (1999), Incidence of Fusarium spp. and
levels of fumonisin B1 in maize in western Kenya, Appl. Environ. Microbial. 65: 41-
44,

Leslie J, F.,, Pearson C.A.S., Nelson P.E. and Toussoun T. A. (1990). Fusarium spp. from
comn, sorghum, soybean fields in central and eastern Unted States. Phviopathologs
80: 343-350,

Leslic J. F, Salleh B, and Summerel B. A, (2003). A utilitarian approach to Fusarises
identification. Planr Disease. 87: 117-128.

Leslie J. F. and Summercl, B. E. (2005). The Fusarium Laboratory Manual, Blackwell.,

McGee D. C. (1988). Maize disease: A Reference Source for Seed Technologists, APS Press.
5t Paul. Minnesota.

Miller J. D. (2001). Factors that affect the occurrence of fumonisin, Environmenial Health
Perpectives, 109; 321-324,

Semangun H. (1992), Host Index of Plant Diseases in Indonesia, Gadjah Mada Universms
Press,

Silva E., Mora E. A, Medina A,, Vasquez J., Valdez D., Danial, D. L. and Parlevliet. J. E
(2007). Fusarium ear rot and how tosereen for resistance in open pollinated maize =
Andean regions, Euphvtica. 153: 329-337,

425



